Abstract
INTRODUCTION
Since 1949, semen cryopreservation has been applied as a routine technique for processing bovine sperm in artificial insemination after glycerol discovery. Since then, relatively little progress has been made regarding extenders for bull semen. Cryopreservation process affects the functional integrity of acrosome and mitochondria by low sperm motility because of energy absence, represented by intracellular adenosine triphosphate. Therefore this presservation process can be incriminated in sub-fertile bulls delay conception, prolong calving interval, reduced body condition score of calf at weaning and increase cull rate in females (Celeghini et al., 2008; Su et al., 2008; Cojkić et al., 2017) . For the last several decades, these techniques lossed 40-50% of viable sperm during the freezing-thawing process because of cold shock, osmotic stress, ice crystal formation or oxidative damage (Su et al., 2008; Anzar et al., 2011) . In the sperm plasma membrane unsaturated fatty acids provide fluidity that is necessary for the acrosome reaction, and sperm-egg interaction and for sperm motility. However, the unsaturated nature of these molecules predisposes them to free radical attack and ongoing lipid peroxidation (LPO) throughout the sperm plasma membrane (Sariözkan et al., 2009; Sapanidou et al., 2014) . Experiments have shown that oxidative stress produced in these procedures due to high free radicals levels are associated with low quality of seminal material and death of sperm cells with abnormal morphology (Mahdipour et al., 2016; Khan et al., 2017) . Free radicals, include reactive oxygen species (ROS): superoxide (O 2 ), hydrogen peroxide (H 2 O 2 ), hypoclorate radical (OHCl), and hydroxyl (OH + ) and reactive nitrogen species (RNS): nitric oxide (NO). ROS founded in low levels in males ejaculates are produced by spermatozoa and leukocytes (Aliet al., 2014) . For reproductive system the production of free radicals is a knife with two cuts. On the one hand, physiological levels of free radicals are necessary to mediate normal processes like capacitation/acrosome reaction, and for the other hand, high concentrations of free radicals can result in oxidative stress whitch lead to sperm or ovum damage, deformity, endometriosis, pre-eclampsia, abortion, and infertility (Uysal, 2007; Bansal and Bilaspuri, 2011; Zhong and Rhou, 2013) . According to the Society of Theriogenology, bull semen should possess 30% of spermatozoa with progressive motility because this characteristic is commonly believed to be one of the most representative for viability and structural integrity of spermatozoa (Kathiravan et al., 2008; Sundararaman et al., 2012; Ahmad et al., 2015) . Many antioxidants like superoxide dismutase, catalase, vitamin C, vitamin E, hypotaurine, taurine and albumin are founded in mammals semen, but during semen dilution process their concentration decreases directed to oxidative stress (Andrabi et al., 2008; Leite et al., 2010; Ali et al., 2014) . Natural plants and their seed, leaf, or root extracts which are rich in polyphenols, flavonoids, carotens, gallic acid, tannins, and essential oil as antioxidants have been recognized to be better than synthetic antioxidants due to lower cytotoxicity and residue (Zhong and Rhou, 2013 ). An exemple in this wey it is represented by green tea (Camellia sinensis) and strawberry extract. The beneficial effects of green tea are attributed to the polyphenolic compounds, particularly the catechins, which is the most bioactive components (Uysal et al., 2007; Su et al., 2008; Bansal and Bilaspuri, 2011; Zhong and Rhou, 2013; Mahdipour et al., 2016; Khan et al., 2017; Roychoudhury et al., 2017) . Their antioxidant activity is 20 times higher than of vitamin C (Seddiki and da Silva, 2017) . Mahdipour et col., (2016) have focused on the effects of green tea extract on cryopreservation of ram semen, without describing the chemical components involved in semen protection. The correlation between semen quality and fertility has been evaluated by subjective microscopic evaluation. Because of large variation of results a new method of semen quality evaluation was implemented: computerassisted semen analysis (CASA) (Andrabi et al., 2008; Anzar et al., 2011; Sundararaman et al., 2012; Amann and Waberski, 2014) . CASA provide precise information on different cell characteristics (motility, velocity and morphology) (Erickson et al., 2016; Cojkić et al., 2017) . This system was first time proposed 35 years ago in human andrology centers. A few years later, artificial insemination animal centers started to adopt CASA systems in order to increase the accuracy of their quality process (Hoflack et al., 2007; Kathiravan et al., 2008; Nagy et al., 2015; Kumar et al., 2016) . The aim of this study was to test the antioxidant acitvity of vitamin E, catechin and a watersoluble analog of vitamin E in cryopreservation bull semen by following the spermatozoa motility and composite. From our knowledges, this is the first study in which catechin and a water-soluble analog of vitamin E were used as antioxidants for cryopreservation process of bull semen.
MATERIALS AND METHODS

Animal and semen collection
The study has been realized in period 2016-2017 at the center of amelioration for seminal material, Semtest-BVN Târgu-Mureș and at the laboratory of Theriogenology of Faculty of Veterinary Medicine Bucharest. For this paper it was used a health 5 years old Holstein bull (SunnyBoy -RO 53762/DEU 000948033007). It was housed in tie stall and individually fed a total mixed ration (TMR) twice daily and water ad libidum Sperm collection was made once a week at 8 a.m. by artificial vagina with thin membrane and warm water (38-40°C). The 7 ml of ejaculate was transferred to laboratory for motility and concentration examination by photometer (Photometer SDM 5, Minitube ® , Germany).
Semen processing and evaluation
The sperm sample remains in a water bath at 24°C about 10 min. Then the sperm was divided in 5 tubes. At the same time vitamin E (α-Tocopherol ≥ 95.5% pure, SIGMA-ALDRICH ® , USA) was diluted in egg yolk at two concentrations (0.1 mM and 0.2 mM); after that, Triladyl (Minitub ® , Germany) and dubledistilated and demineralized water were mixted the semen. In another sperm tubes, catechin (Catechin hydrate ≥ 98%, powder, SIGMA-ALDRICH ® , USA) and water-soluble analog of vitamin E (6-Hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid -Trolox, SIGMA-ALDRICH ® , USA) were added in the same time with egg yolk, Triladyl and double distilated and demineralized water. The semples were indicated from V1 to V5 (figure 1) as it is mentioned in table 1. To cool down till 4-5°C, the samples were placed in fridge about 6 hours, then the sperm was strawed at 4-5°C (straws of 0.25 ml) (figure 4), identified by breed name of bull, number of bull registration name center of producer, date of production, charge and the identity number (figure 2). After this, the straws were moved to new stage of freezing at -110°C using liquid nitrogen vapor for about 8 minutes ( figure 3) . Finaly, all the straws were stocked in liquid nitrogen tank (-196°C) . Two subjective semen exams (motility and concetration) were made at 1 and 7 days post cryopreservation. One month later, at Theriogenology laboratory from Faculty of Veterinary Medicine Bucharest, one straw from each group was thawed in water bath at 38°C. After this, the semen was putted in chamber slides (Standard count 4 chamber slide, Leja 
RESULTS AND DISCUSSIONS
After CASA system semen examination, we obtained the results represented in table 2. These results indicate that groups with vitamin E presented a higher motility and composite percent followed by catechin, standard group and Trolox group. Regarding to the vitamin E concentration, group V2, with 2mM concentration presented the best motility from all the groups (figure 5).
At the oposite corner, group V4 had the lowest motility. From our supposer, this low motililty is due to acidic pH of Trolox.
Our results indicate that addition vitamin E and catechin protects efficiently bull sperm against damage caused by oxidative stress during cryopreservation. 
CONCLUSIONS
We found that catechin (0.2 mM) and vitamin E (1mM and 2mM) can effectively protect ram sperm against cryodamage. Although our results are promising, further research is needed to standardize the process.
